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ABSTRACT 

Objectives: To assess preferences among students 

for sexually transmitted infection (ST!) testing services, 

with a view to establishing strength of preference for 

different service attributes. 

Design: Online discrete choice experiment (DCE) 

questionnaire. 

Setting: South East of England. 

Participants: A convenience sample of 233 students 

from two universities. 

Outcomes: Adjusted ORs in relation to service 
characteristics. 

Results: The study yielded 233 responses. 
Respondents' ages ranged from 16 to 34 years with a 
mean age of 22 years. Among this sample, the 
respondents demonstrated strong preferences for a 
testing service which provided tests for all STIs 
including syphilis, herpes and HIV (OR 4.1; 95% CI 
3.36 to 4.90) and centres staffed by a doctor or nurse 
with specialist knowledge of STIs (OR 2.1; 95% CI 
1.78 to 2.37). Receiving all test results, whether 
positive or negative, was also significantly preferable 
to not being notified when tests were all negative 
('no news is good news'; OR 1.3; 95% C1 1.16 to 1.5). 
The length of time waiting for an appointment and the 
method by which results are received were not 
significant service characteristics in terms of 
preferences. Patient level characteristics such as age, 
sex and previous testing experience did not predict the 
likelihood of testing. 

Conclusions: This study demonstrates that of the 
examined attributes, university students expressed the 
strongest preference for a comprehensive testing 
service. The next strongest preferences were for being 
tested by specialist STI staff and receiving negative 
as well as positive test results. However, it remains 
unclear how strong these preferences are in relation 
to characteristics which were not part of the study 
design and whether or not they are cost-effective. 



Correspondence to 

Dr Carrie Llewellyn; 
c.d.llewellyn@bsms.ac.uk 



INTRODUCTION 

The incidence rate of diagnosed sexually 
transmitted infections (STIs) in the UK has 
increased significantly over the past 10 
years/ with young people between the ages 



ARTICLE SUMMARY 



Strengths and limitations of this study 

■ Its discrete choice design, an approach that 
requires people to make explicit trade-offs 

^ between service characteristics and allows the 
i relative strength of different service characteris- 
tics to be assessed. 

■ This study is limited by its convenience sample 
and its ability to generalise to 'young people' 
other than university students. 

■ The relatively modest sample size meant that 
further analysis of preference heterogeneity 
could not be assessed. 



of 16-24 years of age being at high risk of 
contracting an STi/ Despite advances in 
screening programmes and treatment, the 
STI rates remain high, highlighting the 
importance of identifying the risk factors 
associated with the spread of infection in 
order to minimise costly treatment and 
further medical complications of becoming 
infected, such as pelvic inflammatory disease 
and infertility.^ 

The UK's National Strategy for Sexual 
Health and HIV^ and the more recent 
British Association of Sexual Health and HIV 
(BASHH) endorsed standards of care^ 
emphasise that future STI-related services 
should be based on people's preferences and 
respond to the needs of different user 
groups. Only a few studies have assessed pre- 
ferences for STI testing services (other than 
HIV) in the UK^~^ and research specifically 
into young people's preferences for STI 
testing services is lacking. In terms of 
methods for assessing patient preferences, 
only one study has used a choice-based 
approach, such as a discrete choice experi- 
ment (DCE) design.'^ Such studies are useful 
as they allow a direct assessment of the rela- 
tive preferences for different service config- 
urations or treatment approaches.^ The 
results from a recent DCE^ suggested that 
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the most important issues to people testing for STIs 
were the comprehensiveness of testing and whether 
centres are staffed by STI specialists. The results also sug- 
gested that STI service users would generally prefer to 
'drop in and wait' for tests compared with alternative 
appointment systems and that there was a strong prefer- 
ence for receiving negative and positive test results 
rather than only positive results ('no news is good 
news'). However, one of the main limitations of the 
study was that it only included people who were cur- 
rently attending STI testing services. Moreover, partici- 
pants were only offered the option to choose between 
one of two service scenarios and were not given the 
option to decline a test if neither scenario was prefer- 
able. Thus, the objective of the current study was to 
apply a similar DCE method with an alternative partici- 
pant group of individuals who were not currently testing 
for STIs (not recruited from a clinic setting) in order to 
also include individuals who had never previously tested. 
Given that young people have been identified as a high- 
risk group for contracting STIs, we were also interested 
in sampling from this population. The added value of 
conducting this study meant that it was possible to assess 
whether the health service attributes and demographic 
variables were predictive of choosing to test for an STI 
in the first instance, and therefore whether changes to 
current service configurations could encourage testing 
behaviour. 



METHODS 
Design: a DCE 

A cross-sectional online self-completion questionnaire 
assessing a range of preferences with regard to STI 
testing using DCE methodology was used.^"^^ DCEs 
require respondents to choose between a number of 
competing service options that vary in terms of their 



design and the outcomes they produce. Each service 
option is described in terms of a number of attributes 
(eg, the time it takes to receive test results) and levels 
(eg, the same day, 1 or 5 days) and is compared with at 
least one alternative. The participant is required to 
select their preferred set of choices from at least two 
competing sets. The overall results indicate the relative 
preference of each attribute and level. A DCE question- 
naire was previously constructed for use with a clinical 
population of current service users (see Miners et aH 
and Llewellyn et at^ for more detail on the development 
of the questionnaire and selection of attributes. Each 
choice set contained six attributes (3 with 4 levels and 3 
with 2 levels): waiting time for an appointment; who 
conducts the test; waiting time to receive results; how 
results are received; whether both positive and negative 
results are given, which STIs are tested for (see table 3). 
Questions were prefaced with the statement: 'Please 
answer these questions as if you needed an STI test. 
Choose just one option by ticking one of the boxes'. 
The participants were presented with three sets of 
choices, 'Option A', 'Option B' or a 'Prefer not to test' 
option, (see table 1 for an example). The 'no testing 
option' was not investigated in the original study. 

The questionnaire was developed with the SAS soft- 
ware, ensuring that the design was D-efficient. The 
final design included 16 choice sets, which were blocked 
(halved) and a second version of each block produced 
so that the questions appeared in a different order (to 
minimise response bias). A single test of consistency (in 
which one option was logically superior to the other) 
was added to each block in order to gauge how difficult 
participants found the DCE task and/or how much 
attention they paid to the questions. This meant that 
each participant was required to answer nine DCE ques- 
tions. Respondents were also asked to provide basic 
background information such as age, sex, sexual 



Table 1 Choice set representing three options 


1 


i 




Prefer not 




Prefer option A 


Prefer option B to test 


How long do you have to wait for an 


An appointment at your 


Drop in the same day and wait 


appointment after first contacting 


convenience after 48 h 




the service? 






Who conducts your tests? 


A doctor or nurse without 


A doctor or nurse with specialist STI HH 




specialist STI knowledge 


knowledge 


How long do you have to wait after 


Wait 3 days for results 


Wait 7 days for results 


being tested before you get your 






results? 






How do you get your test results? 


Get results by email 


Get results by post to your home 






address 


Which test results do you get? 


You are told test results only if 


You are told all test results whether 




you have an infection (positive 


you have an infection or not (positive 




results only) 


and negative results) 


How many STIs are you tested for? 


Most STIs are tested for but not 


All STIs are tested for including 




syphilis, herpes and HIV 


syphilis, herpes and HIV | 


STI, sexually transmitted infection^^^^^ ^^^^^^^^^^^^^^^^^^ 
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orientation, previous STI testing (yes/no) and presence 
of STI symptoms (yes/no), all of which could feasibly 
influence preference of service. 

Participants and procedure 

To recruit participants from the student population, we 
created an online survey using Survey Monkey for 
3 months (January 2011 to March 2011) and placed a 
link to it on the University of Brighton and University of 
Sussex student intranet homepages. The link forwarded 
volunteering participants to an HTML encoded button, 
which, when clicked, randomly assigned one of the four 
questionnaire versions to the participant. Participants 
did not have to have any prior knowledge of any STI 
testing services, including having previously used any 
STI services. Participants were given the opportunity to 
be entered into a prize draw to win a £50 Amazon 
voucher. 

Statistical analyses 

Multinomial logistic (MNL) regression techniques were 
used to analyse the results as participants could choose 
between three responses (option A, option B or 'prefer 
not to test'). As there was reason to believe that the 
probabilities of choosing option A and B were likely to 
be related, compared with a preference for not testing, 
the appropriateness of analysing the results using nested 
logistic (NL) regression techniques was first investigated. 
However, the results (not shown) did not support the 
use of an NL. The influence of patient level characteris- 
tics (age, sex and STI testing history (yes/no)) on the 
likelihood of not choosing to test was also examined. 
Robust SEs were reported for all models in order to 
account for multiple responses per participant. All of 
the statistical analyses were conducted in STATAV.12/^ 
using the asclogit commands. 

The internal validity of the choice experiment was 
assessed by examining a number of statistics. First, by 
examining the face validity of the ORs on the attributes 
(eg, shorter waiting times should logically be preferred 
to longer times). Second, the percentage of respondents 
answering the consistency question illogically was 
reported, as was the percentage of questionnaires in 
which dominance occurred. That is, where respondents 
consistently based their choices on the same level on 
one attribute irrespective of the values on the remaining 
attributes. 



RESULTS 

Two hundred and thirty-three questionnaires were 
returned that reported baseline demographic data and 
at least one DCE response. Participant ages ranged 
between 16 and 34 years, with a mean of 22.4 years 
(table 2). The majority (73%) reported having previ- 
ously tested for an STI, although only 15% had received 
treatment following a diagnosis. Nearly 80% of respon- 
dents classified themselves as 'white British'. 



Table 2 The demographic and self-reported 
characteristics of the study respondents (n=233) 



I 



Lfnaracier isiics 


rrec|uency 


PGr 


Mean age in years (SD) 


22.2 (2.8) 




Range* 


1 6-34 years 




Sex* 






Female 


140 


64 


Ethnicity* 






White British 


173 


79 


Other 


46 


21 


Sexual preference* 






Heterosexual 


193 


88 


Homosexual 


13 


6 


Bisexual 


11 


5 


Prefer not to say 


2 


1 


Believes currently has STI symptomst 




Yes 


4 


2 


No 


216 


98 


Previous STI test?t 






Yes 


161 


73 


No 


59 


27 


Previous treatment for STI?t 






Yes 


33 


15 


No 


187 


85 


Previously tested at the GP surgery?t 




Yes 


49 


22 


No 


171 


78 


Previously tested at the STI/GUM clinic?t 




Yes 


87 


40 


No 


133 


60 



*Missing data from 14 participants. 
tMlssing data from 13 participants. 
GP, general practitioner; GUM, genitourinary medicine; STI, 
sexually transmitted infection. 



Of the 233 respondents, n=18 (8%) failed to answer 
the consistency question logically, indicating that most 
people understood and/or paid attention to the DCE 
task. Less than 1% (38/5439) of the completed DCE 
responses indicated a preference for 'not testing', corre- 
sponding to 20 individuals. A total of 86% of the DCE 
questions were answered. The tests for dominance 
revealed that 25% of individuals always chose a service 
operating a 'drop in the same day and wait' appoint- 
ment system. The percentage of dominant responses for 
the remaining attributes was negligible. 



DCE RESULTS 

The results from the MNL model showed that age, sex 
or whether individuals had previously tested for an STI 
were not associated with an increased likelihood of 
choosing to test (p>0.20 in all instances (table 3)). The 
reported ORs on the main DCE attributes were gener- 
ally in the expected direction, providing a degree of 
support for the validity of the model. For example, 
respondents preferred shorter to longer waiting times 
for test results (table 3). The model predicted 84% of 
choices correctly. 
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Table 3 Preferences for STI testing characteristics and demographic predictors of choosing to test derived using the (ASCL) 
model, expressed as ORs 



Attributes and levels 



ORs 



CI 



p Value 



Time to appointment 
Drop in the same day and wait 
Within 24 h 
Within 48 h 

After 48 h but at the individual's convenience 
Results waiting time 

Same day 

3 days 

7 days 

21 days 
Comprehensive of results 

Positive results only 

Positive and negative results 
Staff 

Staff without specialist STI knowledge 

Staff with specialist STI knowledge 
Comprehensiveness of testing 

Tests for most STIs* 

Tests for all STIs 
Results reporting method 

Phone up test centre 

Post to home address 

By email 

Text or call to mobile phone by centre 
Patient level characteristics 
Choose test option A 

Age 

Sex 

Previous STI test 
Choose test option B 
Age 
Sext 

Previous STI test^ 
Choose not to test 



0.97 
0.91 
1.0 
1.04 

1.45 
1.25 
1.0 
0.48 

1.0 
1.32 

1.0 
2.05 

1.0 
4.06 

1.0 
0.64 
1.07 
1.20 



1.22 
0.91 
1.32 

1.03 
0.93 
1.35 
1.0 



0.68 to 1 .39 
0.73 to 1.15 

0.83 to 1 .30 

1.10 to 1.91 
1 .02 to 1 .53 

0.37 to 0.62 



1.16 to 1.50 



1.78 to 2.37 



3.36 to 4.90 



0.52 to 0.79 
0.84 to 1 .35 
0.98 to 1 .48 



0.42 to 3.59 
0.79 to 1 .06 
0.41 to 4.25 

0.36 to 2.96 
0.80 to 1 .07 
0.43 to 4.22 



0.89 
0.44 

0.72 

0.009 
0.035 

<0.001 



<0.001 



<0.001 



<0.001 



<0.001 
0.60 
0.07 



0.71 
0.22 
0.64 

0.96 
0.30 
0.60 



*Excluded tests were syphilis, herpes and HIV. 
tWhere male is the reference group. 

iiWhere not previously tested for a STI is the reference group. 

For the main unadjusted model: loq-likelihood -977, number of observations 5256, number of groups (participants) 219, Wald x^ = 422 
(p<0.001), McFadden's adjusted r =0.12, the model predicts 84% of answers correctly, an OR of 1 indicates the base alternative. 
ASCL, alternative specific conditional logistic; STI, sexually transmitted infection. 



Of all the attributes and levels, respondents indicated 
the strongest preferences for comprehensive testing (OR 
4.06; 95% CI 3.36 to 4.90) and for attending clinics 
staffed by specialists (OR 2.05; 95% CI 1.78 to 2.37). 
Participants also expressed a preference for receiving all 
test results rather than only positive results (OR 1.32; 
95% CI 1.16 to 1.50) and for receiving test results 
sooner rather than later. For example, the OR for receiv- 
ing test results the same day rather than a week later was 
1.45 (95% CI 1.10 to 1.91). Respondents preferred to 
phone up to receive test results rather than to receive 
them by post (OR 0.64; 95% CI 0.52 to 0.79). None of 
the 'time to appointment' parameters achieved statistical 
significance, suggesting that all the other attributes 



included in this study were more important to indivi- 
duals when deciding where to test. 

While choosing service option 'A' or 'B' has no imme- 
diate interpretation, since they are generic descriptions 
that have no underlying meaning, the patient level char- 
acteristics and associated ORs relating to a testing option, 
be it 'A' or B', provide an understanding of the import- 
ance of each characteristic in terms of the overall deci- 
sion not to test (table 3). None, however, were found to 
be predictive. For example, neither the OR relating to 
'sex' for option 'A' (OR 0.91; 95% CI 0.79 to 1.06) or 'B' 
(OR 0.93; 95% CI 0.80 to 1.07) achieved statistical signifi- 
cance, suggesting that there is no reason to believe 
women were more likely to choose not to test than men. 



4 
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DISCUSSION 

Statement of principal findings 

This DCE demonstrates that students currently without 
an STI had strong preferences for testing services that 
provide tests for all infections rather than a limited 
range, and for services staffed by a doctor or nurse with 
specialist knowledge of STIs rather than staff without it. 
Receiving all test results, whether positive or negative, 
was also found to be significantly preferable to only 
being notified of positive results ('no news is good 
news'). Respondents also preferred to receive test results 
sooner rather than later, but the time to an appointment 
and the method of receiving test results were less 
important for this sample of university students. There 
was no evidence to suggest that personal characteristics 
(age, sex and testing history) were predictive of choosing 
to test. 

Relation to wider literature 

We recently reported the results of a study using the 
same DCE questionnaire in an STI 'testing' population 
across different testing services.'^ While the ORs on the 
service attributes differ across the studies, their order of 
importance remains broadly similar, except that in this 
study none of the levels on the time to appointment 
attribute attained statistical significance. 

Unlike the previous study, this analysis included an 
option not to test, in order to assess the importance of 
the service level and patient level characteristics on this 
decision. Less than 1% of responses indicated a prefer- 
ence not to test, suggesting that the service level charac- 
teristics were not predictive of this decision and that 
altering them is unlikely to affect overall testing levels. 
Patient level characteristics, age, sex and testing history 
were not predictive of testing uptake. 

The results demonstrated that there were certain STI 
testing service attributes that were more desirable than 
others when compared with each other. Of these attri- 
butes, receiving a complete test for all STIs, including 
HIV, syphilis and herpes, was valued four times more 
highly than a service offering limited testing. This would 
suggest that, given a choice, STI testing services for the 
detection of one STI only (eg. The National Chlamydia 
Screening Programme (NCSP)) would prove less desir- 
able to young people than a full screen, if all other 
testing characteristics are held equal. In a larger study 
involving a clinical sample of current testers, an age 
effect was found whereby preferences for comprehen- 
siveness of testing increased with age. However, younger 
people under 25 years of age were still twice as likely to 
prefer a testing service offering tests for all STIs, includ- 
ing HIV, than a service offering a less comprehensive 
service.^ The differences found in the strength of prefer- 
ence between the current study and the previous study 
could be attributed to the differences in the sample, the 
current respondents being all university students, or dif- 
ferences in the survey administration mode (online vs 
face to face) . 



The participants in this study indicated a preference 
for tests to be carried out by a staff member with per- 
ceived specialist STI knowledge. It could be speculated 
that specialists are perceived to hold a greater level of 
knowledge and therefore are able to provide better 
quality of care. Assumptions based on the healthcare 
professional regarding quality of care have been found 
to influence the desirability of the service. In a similar 
study of STI service preferences, Ross et af' failed to find 
any differences in preferences between general practi- 
tioners and genitourinary medicine specialists conduct- 
ing the tests; however, more recent work has concluded 
that patients with past experience of STI testing have 
strong preferences for perceived 'STI specialist' staff. It 
is quite likely that this preference is influenced by exist- 
ing relations with general practice and whether the 
patient has other medical conditions requiring specialist 
treatment such as HIV.^^ Inconsistent with these findings 
is the preferences for home sampling. Previous studies 
have found that women prefer self-sampling for 
Chlamydia at home rather than attending a clinic,^^ 
suggesting that although a doctor or nurse with specialist 
knowledge may be preferential to one without knowl- 
edge, the complete absence of a healthcare professional 
may ultimately be preferred by some people. This was 
not an aspect that was tested in the present study. 

Strengths and weaknesses 

The major strength of this preference study is its discrete 
choice design, an approach that requires people to 
make choices and allows the relative strength of different 
service characteristics to be assessed. This study is 
limited by its convenience sample and its inability to 
generalise to 'young people' other than university stu- 
dents. Compared with the student demographics from 
both universities, our sample consisted of slightly more 
females (64% vs 55-61%) and was a few years younger 
on average (mean age 22 years vs 25-26 years) . We were 
not able to assess what proportion of our sample was 
registered with which university. The questionnaire itself 
also presents limitations. Eighteen participants failed to 
answer the consistency question correctly, demonstrating 
a lack of understanding in completing the question- 
naire. This is well within the acceptable limits of similar 
published studies, and there is no final consensus as to 
whether including or excluding those that failed the 
consistency question in analyses is the most appropriate 
method. Bias arising from a consistent order of ques- 
tions within the questionnaire was eliminated by rando- 
mising different versions of the questionnaire containing 
questions in a different order. 

The analysis showed that 25% of respondents always 
chose the option to test at a site operating a 'drop in the 
same day and wait' system, irrespective of other service 
characteristics. While the related attribute OR did not 
achieve statistical significance (it represents an average 
across all respondents) , this finding suggests that there is 
significant unexplained heterogeneity in preferences 
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within the sample, and that this service characteristic is 
particularly important to some, as yet indefinable, 
group. 

The aim of the study was to indicate the strength of 
'patient' preference for a number of STI-related service 
characteristics. However, there are a number of poten- 
tially competing perspectives in terms of appropriate 
policy recommendations given the results. For example, 
while respondents clearly indicated a preference to be 
tested for all infections, rather than some, it might not 
be clinically appropriate or cost-effective to do so in all 
instances. Perhaps on this particular issue, an appropri- 
ate policy decision could be not to literally offer tests for 
all infections, but rather to ensure that people are 
offered the opportunity to be tested for common infec- 
tions given their particular demographic, in single, 
rather than multiple clinic visits. 

A final limitation with this study, and DCEs in general, 
is that the results are relative to each other and should 
not be over-interpreted. For example, while out of the 
six attributes the strongest preference was shown for 
comprehensive testing services, individuals might have 
even stronger preferences for attributes that were not 
included in the study design. Therefore, while we 
believe that the results are robust in terms of how the 
ORs for the included attributes relate to each other, we 
are unclear how they might relate to other potential 
service characteristics such as 'clinic opening hours' or 
'parking facilities'. 

Implications 

The NCSP was implemented to target young people for 
Chlamydia testing, the most commonly diagnosed STI in 
the UK. Although Chlamydia is the most common STI 
among this age group, it is feasible that any STI can be 
transmitted by unprotected sex, although we are not 
advocating that students be routinely screened for less 
prevalent infections such as syphilis and HIV. However, 
our results indicate that, given a choice, young people 
would prefer to be tested for all STIs, including HIV, 
rather than a limited selection. Given these preferences, 
it may be helpful to young people to explain why tests 
for other infections are not routinely given and under 
what circumstances it would be desirable to be screened 
for a wider selection of STIs. 

The application of this study in the use of developing 
an STI testing service that appeals to young people 
could be furthered by gaining a larger and more diverse 
sample size of young people. Future studies may aim to 
explore the preferences of younger college-aged stu- 
dents, and those not in education, in order to obtain 
more participants between the ages of 16 and 18 years. 
Student data could be gained using alternative methods 
such as mobile phone applications. 

Although barriers to STI testing among young people, 
such as shame, embarrassment, anxiety^ and lack of 
symptoms,^^ have been identified previously, there is a 
lack of evidence to support the role of the actual testing 



service as an influential factor for acquiring an STI test. 
Although this study demonstrates preferable aspects of 
STI testing service for this sample of young people, it 
does not necessarily follow that implementing such a 
service would influence the decision to test. It is unclear 
whether barriers hindering the initial decision to 
acquire an STI test, such as lack of symptoms or embar- 
rassment, outweigh service improvements. 

CONCLUSIONS 

Results demonstrated a hierarchy of STI testing service 
attributes that are preferable to university students. By 
implementing an STI testing service that appeals to 
young people, it may be possible to increase testing 
rates, with a view to decreasing the incidence of STIs in 
this high-risk group. However, further research is 
needed to identify the impact of preferable STI testing 
services on STI testing uptake rates in order to establish 
whether implementing a preferable service would prove 
cost-effective in the management of STIs in young 
people. 
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